Purpose: To assess the knowledge, attitudes and practices among the different health care workers (HCWs) on nosocomial infections. Methods: A total of 150 HCWs, doctors (n=50), nurses (n=50) and ward aides (n=50) were included. A questionnaire was administered to the HCWs to assess their knowledge, attitudes and practices on nosocomial infections. A scoring system was devised to grade those (KAP score). They were further subjected to a series of similar questionnaires at intervals of 6, 12 and 24 months after an education module. Subjects in each category of staff (n=10) were observed for compliance to hand washing practices in the ward in the post-education period. Statistical analysis was done using statistical software. Results: The study showed an increase in the number of subjects in each category scoring good and excellent in the post-education questionnaire; however this declined with the progress of time. It was observed that the compliance level to hand washing practices differed among the different HCWs. Total compliance was 63.3% and ward aides were most compliant 76.7% . Conclusions: Education has a positive impact on retention of knowledge, attitudes and practices in all the categories of staff. There is a need to develop a system of continuous education for all the categories of staff. In order to reduce the incidence of nosocomial infections, compliance with interventions are mandatory.
With advances in the health care system, the threat to hospital-acquired infections (HAIs) still remains. HAIs are known to result in substantial morbidity and are estimated to cause or contribute to nearly 80,000 deaths annually in the United States.
1 Many nosocomial infections are caused by pathogens transmitted from one patient to another by way of health care workers (HCWs) who have not washed their hands between patients or HCWs who do not practice control measures such as use of hand disinfection, glove use etc. 2 Although Semmelweis demonstrated more than a century ago that hand washing itself was sufÞ cient in reducing the incidence of nosocomial infections, 3 compliance of HCWs with the recommended hand washing practices remain low. 4 Even the spread of multi-drug resistant pathogens has not compelled HCWs to adopt recommended practices. 5 Poor compliance is associated with lack of awareness among personnel. 5 The other factors are personal and organisational attitudes towards interventions such as hand washing, cost containment and logistical barriers. 6 The need for appropriate measures required for reducing the incidence of nosocomial infections is well-documented in literature. 7 Failure to employ correct practices has been responsible for an increased incidence in nosocomial infections. Although strategies have been adopted at various institutional levels, failure in compliance has been a root cause for the increased incidence. 8 Studies have shown that HCWs have stated multiple reasons for non-compliance such as dryness of skin due to frequent use of skin disinfectants, being too busy, wards being full and understafÞ ng. 9 Pittet and colleagues 10 have demonstrated the factors that affected hand washing. In the study, more than 2800 opportunities for hand washing were observed in multiple wards during all shifts and on all days of the week. They had demonstrated that the nurses showed better compliance than doctors.
The purpose of our study was to understand the level of knowledge, attitudes and practices among different categories of HCWs i.e., doctors, nurses and ward aides. We had applied interventions in the form of an education module designed to suit the need of each of these categories of HCWs. We studied the impact of the intervention on the level of knowledge, attitudes and practices at different intervals of time. In order to assess the efÞ cacy of the education program, an observational study was done on individuals in the different categories for compliance with hand washing procedures.
Materials and Methods
Various levels of HCWs were enrolled in the study. Doctors (n=50) comprised of consultants, senior doctors and junior doctors. The nurses (n=50) comprised of senior and junior nurses and ward aides (n=50) comprised of senior and junior cadre staff. A questionnaire on knowledge, attitudes and practices on prevention of nosocomial infections, skin disinfection and hand washing, waste disposal, universal precautions and nosocomial infections was administered to the subjects enrolled for the study. The questionnaire also contained questions for data on the age of the individual, sex, number of years of hospital experience and the job cadre. Junior staffs were those staff that had ≤ 3 years of work experience in the hospital and senior staffs were those who had more than 3 years of work experience in the hospital. Skin disinfection 1. Name a few skin disinfectants. What is the skin disinfectant used while drawing blood? The questionnaire for doctors and nurses were similar in 22 out of 26 questions as compared to the questionnaire for the ward aides. The questionnaires for doctors, nurses and ward aides are found in Tables 1-3 respectively. The different categories of staff were then subjected to education modules designed for that particular category of staff. The education module was a series of lectures based on knowledge, attitudes and practices on the questionnaire that was Þ rst administered (pre-education questionnaire). A post- ) .
education questionnaire that was similar in the pre-education questionnaire was administered to the enrolled HCWs at intervals of 6,12 and 24 months. It was made mandatory that all the Þ elds were to be Þ lled.
Each of the Þ elds was given a score, the KAP score. A KAP score of 1-12 was considered poor, 13-25 as fair, 26-37 as good and ≥ 38 as excellent. All the subjects in the study were graded based on scores as excellent, good, fair and poor. Ten of the subjects in each of the category were observed for compliance to hand washing practices in the ward on three different occasions. They were asked to comment on probable reasons for non-compliance to interventions such as hand washing, hand disinfections and use of gloves. The answers were categorized into individual level, group level and institutional level of preventing nosocomial infections. Statistical analysis was made using Chi-square and Fisher exact test have been used to test the signiÞ cant change in study parameters in the before and after intervention.
11 Statistical software namely SPSS 11.0 and Systat 8.0 were used for the 
Results
A total of 150 questionnaires were analysed using appropriate statistical methods. Table 4 shows the population profile of the different categories of staff.
Results of the pre-education questionnaire in the different categories of staff are shown in Tables 5-7. Opinions on universal precautions among various categories of staff is shown in the Figure. The correlation of experience and knowledge of ward aides was signiÞ cantly less when compared to doctors and nurses (<0.001).
A comparative study consisting of 30 subjects with 10 subjects each in Group A (doctors), group B (nurses) and group C (ward aides) was undertaken to evaluate the hand washing practices in order to assess the efficacy of the education program. The basic demographics of the subjects is given in Table 8 Discussion Hospital administrators should strive to create an organizational atmosphere in which adherence to recommended hand hygiene practices is considered an integral part of providing high-quality care. For such an approach to be successful, hospitals must provide visible support and sufÞ cient resources in the form of continuous education programs. These programs should be innovative, educational and motivational and tailored to speciÞ c health care personnel. The strategies should be designed to suit the speciÞ c needs and the expected outcome for that particular category of HCW.
12 A study conducted by Natalie at a University Hospital showed a signiÞ cant difference in pre-and post-test scores after a onehour lecture on knowledge, attitudes and practices among doctors and other HCWs on cleaning of stethoscopes. There was also an improvement in post-education answers. There was a correlation in the number of years of experience in the hospital and the position of the HCW.
In the present study, there was signiÞ cant difference in 
Excellent (>31) the pre-education and the first post-education responses. However, the improvement in answers declined in the posteducation second assessment and still further dropped in the third post-education assessment. Studies by Angelillo et al. recommended that attending continuing education courses about hospital infection had a positive effect on infection control procedures and compliance with barrier techniques. 13 We have suggested that yearly educational modules will help in retention of knowledge in the area of nosocomial infections and the prevention of infections. It would also translate in a behavioural change of attitudes and practices that would help in reducing the incidence of nosocomial infections.
In the present study, years of experience in the hospital signiÞ cantly correlated to increased knowledge, attitudes and practices among the various categories of staff but this did not translate into good clinical practice in the ward. Studies by Gershon et al. on compliance to universal precautions among HCWs showed different levels of compliance.
14 The study showed that the compliance was maximum among nurses, intermediate for technicians and the least for doctors.
14 Our observational study on hand washing practices revealed that in spite of the educational program and the signiÞ cant increase in the scores in the post-education period; doctors were less compliant. The ward aides who were more under direct supervision of a hospital supervisor complied the best. All the categories responded uniformly that institutions should have written guidelines. There were no suitable rewards offered for those who complied in the form of either incentives or verbal acceptance, seniors did not comply and therefore it was quite natural that the new recruits did not feel the importance to comply and also that the institution had not made hand hygiene agents available. organizational culture of hand hygiene had a significant response from the staff by compliance to hand hygiene, eventually reducing the incidence of methicillin resistant Staphylococcus aureus (MRSA) and vancomycin resistant enterococci (VRE).
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From the results of the study we have drawn conclusions that a yearly education program on nosocomial infections and its prevention will help in the retention of knowledge, attitudes and practices among the various categories of HCWs. This will help in better adherence to barrier protection such as hand washing, use of gloves and hand disinfection. We also recommend written guidelines in every institution for HCWs. A regular system of monitoring infection rates as well as dissemination of the data will form a link between the management and the HCWs and thus help in implementing and improving strategies for prevention of nosocomial infections. At the group level the barriers to practice hand hygiene was attributed to lack of education, high work load especially when the ward was occupied to its full capacity, understafÞ ng, working in the critical care units, lack of encouragement and lack of a role model among senior staff. At the individual level the barriers perceived was the lack of knowledge and experience, lack of knowledge of guidelines set by the institution or being a refractory non-complier. Pittet et al. were the Þ rst to document that a high workload is associated with poor compliance to hand washing. Low compliance during the care of patients in intensive care units may also be a reason for the spread of multi-drug resistant organisms.
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Studies by Larson et al. and Zimakoff et al. have shown that HCWs perceived factors that deter them practicing hand washing was either due to skin irritation or dryness of the skin, being too busy, inconvenient location of sinks, lack of institutional guidelines, lack of knowledge or experience, lack of a role model and lack of rewards. 16, 17 In our study most of the doctors felt that universal precautions were protective (58%) and should be made compulsory (32%) as compared with 16% who perceived universal precautions as expensive and 14% who perceived the same as cumbersome. Nurses felt that universal precautions were protective (72%) and compulsory (60%). Only 2% found it cumbersome and 14% expensive. Among ward aides, a different trend of thought was observed. Most of them found universal precautions expensive (74%) and cumbersome (26%). 12% of the ward aides found it protective and 6% compulsory. In 1993, Kretzer and Larson revisited the major behavioural theories and their applications with regard to the HCW in an attempt to better understand how one might plan more successful interventions. 18 Larson et al. reported that top level management involved in increasing ) .
